In sugarcane-producing regions of the midlands of KwaZuluNatal (South Africa) frost occurs frequently during winter in low-lying areas (frost pockets). Following extreme winters, the cost to the sugar industry could approximate 55 million ZAR (± 5.5 million EURO) because frosted sugarcane is harvested immaturely when stalk sucrose content and cane yield is still undesirably low. Early harvesting is common practice to avoid detrimental after-effects of frost damage such as cane quality deterioration. There is great demand for frost tolerant varieties that could make sugarcane production in these frost pockets more profitable. In Louisiana (USA), sugarcane is also harvested young due to cold winter conditions. Two Louisiana varieties known to yield high sugar even when immature , and two South African midlands varieties (N21 and N36), were evaluated for frost tolerance. A field trial was established during August 2007 in a typical valley-bottom frost pocket at New Hanover in the Midlands-North area. To obtain information on the physiological status of the varieties before and after frost events, chlorophyll a fluorescence measurements were initiated during the autumn of 2008 on youngest fully-expanded leaves of plants of each variety. The first light frost occurred mid-June 2008 and was followed by more severe frost events at frequent intervals thereafter. Stalk samples were collected prior to frost, following frost and at harvest (23 July 2008) to assess effects on cane quality. N21 and HOCP 96-540 initially responded the most severely to frost with electron transport capacities reduced by up to 50% compared to N36 and LCP 85-384. In-depth kinetic analysis of polyphasic fluorescence transients revealed that only N36 and LCP 85-384 were capable of cold acclimation following the first frost event, enabling maintenance of photosynthesis for longer and substantially higher stalk sucrose accumulation capacity leading up to harvest. There are numerous ethnobotanical reports of plants used for the treatment of sexually transmitted infections, yet very few studies undertaken to validate the use against pathogens infecting the urogenital tract. For this study, twenty plants commonly used by traditional healers were assessed for antimicrobial activity against six pathogens associated with urogenital or sexually transmitted infections (STI's) i.e. Trichomonas vaginalis, Candida albicans, Oligella ureolytica, Ureaplasma urealyticum, Neisseria gonorrhoeae and Gardnerella vaginalis. Plants were extracted by submerging the dried macerated plant material in a mixture of methanol and dichloromethane (1:1) for 24 h. Antimicrobial activity was assessed using the micro-well minimum inhibitory concentration (MIC) assay with specific alterations to facilitate fastidious growth of pathogens. Tarchonanthus camphoratus (leaf extract) showed the most significant broad spectrum activity with MIC values ranging between 0.50-0.70 mg/mL against five of the six pathogens tested. Other noteworthy activity was found for Hypoxis latifolia showing sensitivity towards Trichomonas vaginalis at 0.75 mg/mL. The leaf extract of Psidium guajava showed notable sensitivity when tested against Candida albicans (0.75 mg/mL). The highest activity noted for the STI pathogen Neisseria gonorrhoeae was Hypericum aethiopicum (root) at 0.25 mg/mL. Polygala fruticosa and the root extract of Hypericum aethiopicum showed highest sensitivities towards Gardnerella vaginalis at 0.2 mg/mL. This in-vitro evaluation, having MIC values mostly below 8 mg/mL for most of the plant samples studied, validates the ethnobotanical use as an anti-infective to treat sexually transmitted diseases.
In sugarcane-producing regions of the midlands of KwaZuluNatal (South Africa) frost occurs frequently during winter in low-lying areas (frost pockets). Following extreme winters, the cost to the sugar industry could approximate 55 million ZAR (± 5.5 million EURO) because frosted sugarcane is harvested immaturely when stalk sucrose content and cane yield is still undesirably low. Early harvesting is common practice to avoid detrimental after-effects of frost damage such as cane quality deterioration. There is great demand for frost tolerant varieties that could make sugarcane production in these frost pockets more profitable. In Louisiana (USA), sugarcane is also harvested young due to cold winter conditions. Two Louisiana varieties known to yield high sugar even when immature , and two South African midlands varieties (N21 and N36), were evaluated for frost tolerance. A field trial was established during August 2007 in a typical valley-bottom frost pocket at New Hanover in the Midlands-North area. To obtain information on the physiological status of the varieties before and after frost events, chlorophyll a fluorescence measurements were initiated during the autumn of 2008 on youngest fully-expanded leaves of plants of each variety. The first light frost occurred mid-June 2008 and was followed by more severe frost events at frequent intervals thereafter. Stalk samples were collected prior to frost, following frost and at harvest (23 July 2008) to assess effects on cane quality. N21 and HOCP 96-540 initially responded the most severely to frost with electron transport capacities reduced by up to 50% compared to N36 and LCP 85-384. In-depth kinetic analysis of polyphasic fluorescence transients revealed that only N36 and LCP 85-384 were capable of cold acclimation following the first frost event, enabling maintenance of photosynthesis for longer and substantially higher stalk sucrose accumulation capacity leading up to harvest. There are numerous ethnobotanical reports of plants used for the treatment of sexually transmitted infections, yet very few studies undertaken to validate the use against pathogens infecting the urogenital tract. For this study, twenty plants commonly used by traditional healers were assessed for antimicrobial activity against six pathogens associated with urogenital or sexually transmitted infections (STI's) i.e. Trichomonas vaginalis, Candida albicans, Oligella ureolytica, Ureaplasma urealyticum, Neisseria gonorrhoeae and Gardnerella vaginalis. Plants were extracted by submerging the dried macerated plant material in a mixture of methanol and dichloromethane (1:1) for 24 h. Antimicrobial activity was assessed using the micro-well minimum inhibitory concentration (MIC) assay with specific alterations to facilitate fastidious growth of pathogens. Tarchonanthus camphoratus (leaf extract) showed the most significant broad spectrum activity with MIC values ranging between 0.50-0.70 mg/mL against five of the six pathogens tested. Other noteworthy activity was found for Hypoxis latifolia showing sensitivity towards Trichomonas vaginalis at 0.75 mg/mL. The leaf extract of Psidium guajava showed notable sensitivity when tested against Candida albicans (0.75 mg/mL). The highest activity noted for the STI pathogen Neisseria gonorrhoeae was Hypericum aethiopicum (root) at 0.25 mg/mL. Polygala fruticosa and the root extract of Hypericum aethiopicum showed highest sensitivities towards Gardnerella vaginalis at 0.2 mg/mL. This in-vitro evaluation, having MIC values mostly below 8 mg/mL for most of the plant samples studied, validates the ethnobotanical use as an anti-infective to treat sexually transmitted diseases. Fungi residing in the Cryphonectriaceae include some of the world's most important tree pathogens. These include Cryphonectria parasitica that causes chestnut blight in North America and Europe and Chrysoporthe spp. that are important canker pathogens of trees such as Eucalyptus spp. in South Africa, South America and Asia. Currently, four species of Cryphonectriaceae are known from Africa namely Chrysoporthe austroafricana, Chr. cubensis, Celoporthe dispersa, and Holocryphia eucalypti. These species infect trees in three families in the order Myrtales namely Myrtaceae, Melastomataceae and Heteropyxidaceae. Studies conducted on these pathogens have produced good evidence to suggest that Chr. cubensis and H. eucalypti are introduced pathogens, while Chr. austroafricana is native to Africa. Much, however, remains unknown regarding the origins and impact of the Cryphonectriaceae in Africa and regular surveys are being conducted to increase this base of knowledge. During the past year surveys in Cameroon and South Africa yielded fruiting structures resembling those of the Cryphonectriaceae on Terminalia ivorensis and Terminalia mantaly (Combretaceae) in Cameroon and Galpinia transvaalica (Lythraceae) in South Africa. These fungi were identified based on morphology and DNA sequence comparisons which showed that they represent a previously undescribed genus in the Cryphonectriaceae. DNA sequence data further showed that the fungus collected from G. transvaalica in South Africa represent a distinct species from that collected in Cameroon. This is only the second record of a member of the Cryphonectriaceae infecting Combretaceae in Africa and isolates from South Africa represent the first record of the Cryphonectriaceae infecting the Lythraceae in Africa. The origin and impact of these two species on their native hosts are not yet clear, although the fungus from G. transvaalica was collected from stem cankers resulting in branch die-back on these trees. More extensive surveys are underway to investigate this further. South Africa has offered the world two indigenous aromatic plants which have both been developed into a commercial success. Geranium oil (obtained from various cultivars of Pelargonium graveolens) and Buchu oil (from Agathosma betulina) are only two species out of the near 700 aromatic plants indigenous to South Africa. It remains ironic that most of the other aromatic species have until recently been neglected, with little research being carried out to explore their possible future use and application in consumer products. Most often, aromatic plants are studied either to: 1) determine the chemical composition of the oil; 2) search for interesting chemotypes, 3) investigate the biological activity (especially for plants used in African traditional healing), 4) to resolve or confirm a taxonomic placement. Generally these aspects are undertaken independently. In 1999 an ambitious project was initiated to record the essential oil composition and biological activities of South Africa's extra-special botanical resources. Using a classical multidisciplinary approach results obtained for some of the most abundant indigenous aromatic genera (e.g. Salvia, Lippa, Eriocephalus, Agathosma, Pelargonium) will be discussed in terms of results obtained for aspects 1-4 mentioned above. The paper is a brief reflection of past and present research. In plants, protease inhibitors of the cystatin superfamily regulate cysteine proteinases in several important physiological and cellular processes, including organogenesis, storage protein turnover, programmed cell death, tolerance to abiotic stresses, and defence against herbivorous predators and pathogens. Cystatins form tight, reversible complexes with cysteine proteinases, acting as pseudo-substrates that enter the active site cleft of target enzymes. Recent studies have shown that proteins involved in host defence responses are subject to adaptive evolution [or positive selection], as a result of differential selection pressures on amino acid sites interacting with the target molecules of invading or predatory organisms. Based on these findings, amino acid substitutions at positively selected sites were performed on a model cystatin from tomato, and shown to modulate the inhibitory potency of this inhibitor against various cysteine proteinases. Here we are using a homology modeling approach to investigate structure/function relationships between the same mutant cystatins and various cysteine proteinases, with the aim of better understanding their mode of action at the molecular level and facilitating the identification of potentially relevant mutations for cystatin improvement in a biotechnological context. 
